longer than the tips of cannulae and the fibers were about 0.5 mm longer than them.
Stainless steel stylets with dummy caps were inserted into cannulae to maintain patency.
Implants were fixed to the skull with at first a layer of cyanoacrylate glue (Permabond, Englewood, USA) and flowed by dental cement (New Century, Shanghai, China). After the surgery, the skin was sutured and lincomycin hydrochloride and lidocaine hydrochloride gel was applied to prevent inflammation and decrease pain. Electrophysiological and behavioral experiments were performed after at least 4 weeks to allow for viral expression. For terminals stimulation, the duration of viral incubation last for an extra 2-4 weeks. and ILSCm (or LP) respectively. Four screws were fixed on the skull around the craniotomies, and packed with dental cement to make a firm steel frame. The two-site multi-channel optrode system was lowed through the drilled holes slowly until the two adjustable MEA were placed 1mm above ILSCm (or LP) and LA, then sealed the holes with softened paraffin and weld the reference to the wire linked to the screw insert in the skull. Last, the whole system was secured with dental cement linked to the steel frame mentioned above. At the end of the experiment, recording sites were marked through electrolytic lesions for further histological verification using fluorescent Nissl staining.
Multi-channel recording. 72 hours later after the surgery, electrophysiological activities of the animal were acquired by OmniPlex® D Neural Data Acquisition
System. The micro-drive screw was turned 1/4 cycle one time to advance the electrode 70 μm deeper until the electrode tips reached the ILSCm (or LP) and the LA. Then the screw was turned a few times again at a rate of less than 1/16 cycle one time to try to detect the good signal-to-noise (SNR, generally > 3 was kept) spikes, thus this step may carry on a couple of days with patience. When the stable spontaneous spikes appeared in both two sites, we started to record the data and optogenetics US (20-Hz frequency with 2 ms pulse width for 2.5 s) was delivered in the ILSCm (or ILSCm-LP terminals) during the animal freely exploring.
Single-unit spikes sorting and analysis. Continuous wide-band data (anesthetized recording using the stereotrodes) or discrete spike data (freely moving recording using the tetrodes) were imported into Plexon Offline Sorter software (Plexon Inc., Dallas, USA) for the spike detection and offline sorting. The multi-unit spikes in the continuous wide-band data were firstly detected as the events which exceeded a threshold of -4.5 sigma of root mean square (RMS) and the spike waveform length was set as 1.4 ms (56 bins). Then units cluster was isolated using the principal components in each electrode. An automatic T-Dist E-M clustering method was performed to sort spikes, and some minor adjustments were operated manually to exclude the obvious artifacts. A single units cluster should have a clear refractory period (>1 ms), thus only clusters containing < 1 % of the spikes with ISI < 1 ms were included. Next, the sorted waveforms and timestamps of all clusters were sent to the Matlab (Mathworks, Natick, USA) workspace. Before the further analysis, two additional procedures were performed to evaluate sorting quality and avoid the repeated analysis of a same neuron recorded on different channels. 1) Two quantitative metrics of sorting quality were used: L-ratio, which represents the degree of noise contamination of a cluster, and isolation distance, which is the estimation of Mahalanobis distance from a specific cluster center to other spikes 3 . The candidate clusters were selected as the well isolated single units following the rules of L-ratio < 0.2 and isolation distance > 15 4 . 2) To avoid the possibility that more than one single units on different channels represented the same neuron activity, the cross-correlation parameter was measured: if the cross-correlation histogram reveals a significant sharp peak within in ±1ms, then only one of them was selected for the further analysis.
To identify ChR2 expressing neurons from all well-isolated single units, the characteristics of the neuronal responses to blue light (λ = 473 nm) stimulation was reflected by three-parameters: 1) latency: the PSTH in 10 ms (0.1-ms bins) following the light pulses during 20-Hz stimulation was calculated, the neuronal response latency was taken as the first bin in the light pulsed triggered PSTH that exceeded the 95 % confidence limits of the averaged firing rate in the 10-ms preceding the light pulses. If the response latency could not be elicited in 10 ms following the light pulses, this neuron was considered as the no-responses neuron; 2) probability: the neuronal firing probability was calculated from the integration of probability light pulsed triggered PSTH; 3) waveform correlation coefficients (C.C) between spontaneous and light-evoked spikes in a sorted unit. These parameters were constructed a feature space and sent to an unsupervised hierarchical clustering classifier, an cluster of neurons with short peak response latency (< 4 ms), high firing probability (> 90 %), and high C.C (> 0.9) were subtracted from the feature space and identified as the ChR2 expressing neurons that can be directly activated by light.
To assess the response latencies of the LA neurons to ILSCm somata or ILSCm-LP terminals light stimulation, the PSTH in 40 ms (1-ms bins) following the light pulses during 20-Hz stimulation was calculated and the latency detection procedure is same as mentioned above.
Behavior assay. Looming. Looming apparatus and the testing paradigm was mentioned in 5 . In brief, the apparatus was a 40 length × 40 cm width × 30 cm height closed box, which consisted of a white frosted organic plastic floor and ceiling and 4 transparent plexiglass side walls. All the side walls were coated to be unidirectional perspective, so that the mouse couldn't see the outside but its movement can be recorded at 30 fps by a HD digital camera (Sony, Shanghai, China) from the outside of apparatus. A LCD monitor was embedded in the ceiling and kept its screen gray to supply basic illumination to the arena. Looming stimulus (LS) was programmed by E-prime software (Psychology Software Tools, Inc, Sharpsburg, PA, USA) and was displayed on the monitor. An LS was a vision of a black disc appeared directly above the animal at a diameter of 2 degrees of visual angle, expanded to 20 degrees, which was quickly repeated 15 times in 5 s.
All animals were handled at least 5 times in one week before the tests. During the testing day, mouse was first put in the apparatus and habituated itself to the box for at least 10min. In this study, the shelter nest was not placed in the apparatus and LS was triggered by the experimenter while the mouse entered the center zone of the arena.
The second LS was repeated after about 3min. Each animal was put in a new cage after the test to prevent any interaction between tested and naïve mice and then return to the home cage when all the behavior tests finished. On the first day (day 1), the mouse with fiber patch cord connected was put in the cage to acclimatize to the apparatus for a minimum of 30 min. On the next day (day 2), the test commenced with a 5 minutes freely exploration period as the baseline, and then 5 repeated blue light US trials (50 laser pulses of 2 ms at 20-Hz) were delivered in ILSCm somata or ILSCm-LP(LR) terminals. The inter-trial interval was set about 3 minutes which was controlled manually, the moments for triggering on the light were always chosen at period of mouse freely moving. After all the light stimulation finished, another 5 min period was recorded as a laser off response.
Drugs administration.
On the first day (day 1), mice were also habituated to the apparatus as described above. On the next day (day 2), for the experiment of GABAA receptor agonist injection in the BLA, the dummy caps were removed first, and then muscimol (Sigma-Aldrich, Shanghai, China) in 0.2μl phosphate buffered solution reach FS values more than 40 lasting at least 300 ms).
To describe the open space avoidance of mice in post-UF period, an additional parameter that the distance to center of testing arena was calculated: the center of arena was set as the zero point, the deviation of animal positions to the zero point was taken and normalized between the closest point (0) to the corner of the arena (1). For lesion studies, ibotenic acid (1% in dH2O, 300 nl) was injected ipsilaterally into the LP using similar method as with PRV/CTb injections. Ibotenic acid was injected 9 days before the injection of PRV/CTb in the LA (n = 3, mice were sacrified at 65h post-infection). As for the control test, an equal volume of 0.9 % saline was injected ipsilaterally into LP (n = 4, mice were sacrificed at 60h (n = 1) or 65h (n = 3)
Perfusion and immunohistochemistry.
post-infection). The stereotaxic coordinate of LP is: (AP: -2.50mm; ML:1.50 mm;
DV:-2.40 mm) .
Tissue section preparation and confocal imaging. All mice were deeply anaesthetized with an overdose of urethane (1g/kg) and were transcardially perfused with 400 ML of 0. Statistical Analyses. One-way or two-way analysis of variance (ANOVA),
Kruskal-Wallis one-way ANOVA (an extension of rank test to 3 or more groups), student's t-tests, Mann-Whitney U-tests were used to determine statistical differences using SigmaPlot (version 12.0). Post hoc analysis was applied to test individual differences between subgroups. Detailed statistical analyses are provided in supplementary information. Statistical significance was set at *** P < 0.001; ** P <
